Role of the linker region connecting the reductase and heme domains in cytochrome P450BM-3.
Cytochrome P450BM-3 is a fatty acid monooxygenase that contains the catalytic P450 heme domain covalently attached to a diflavin P450 reductase domain. The function of the linker region connecting the C-terminal end of the heme domain to the N-terminal end of the reductase domain has been studied by deleting parts of the linker and changing the sequence of the linker. Deleting three or six residues or changing an Arg-Lys-Lys stretch in the middle of the linker to Ala-Ala-Ala does not alter the functional properties of either domain. The mutants retain full cytochrome c and ferricyanide reductase activities characteristic of the P450 reductase domain. The heme domain in the mutants retains its ability to bind a fatty acid substrate giving the full low-to-high spin shift and exhibits the normal 450 nm absorption band characteristic of the reduced carbon monoxide complex. However, the six amino acid deletion mutant exhibit nearly undetectable levels of fatty acid hydroxylase activity, the three amino acid deletion mutant about 10% activity, and the three Ala substitution mutant about 50% activity. The mutants also exhibit slower rates of reductase-to-heme electron transfer rates that correlate with the loss in fatty acid hydroxylase activity. These results indicate that the length of the linker and, to a much less extent, the sequence are important for correctly orienting the reductase and heme domains, which apparently is necessary to achieve efficient reductase-to-heme electron transfer rates.